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(57) ABSTRACT

A display device includes a display area that includes
sub-pixels arranged 1n a matrix having rows and columns,
pixels formed of the combination of two sub-pixels, from
which light of different wavelength regions 1s emitted, image
signal lines arranged by two columns, scanning signal lines
arranged by one 1n each row, pixel transistors disposed 1n the
respective sub-pixels i which one image signal line 1s
connected to a source of each pixel transistor, and the one
scanning signal line 1s connected to a gate of the pixel
transistor, light emitting elements that each emit light on the
basis of a potential of a drain of the pixel transistor, and a
drive circuit that applies a conduction potential for rendering
the pixel transistors conductive to two scanning signal lines

corresponding to two adjacent rows at the same time.
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1
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
application JP2014-0350809 filed on Mar. 13, 2014, the
content of which 1s hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a display device.

2. Description of the Related Art

In recent years, display devices using a self-luminous
body such as organic light emitting diodes (OLED: organic
light emitting diode) have been put into practical use. As
compared with a related art liquid crystal display device, the
display device including the organic EL (electrolumines-
cent) display device using such an OLED employs the
self-luminous body, and therefore not only 1s excellent 1n
visibility and response speed, but also does not require an
auxiliary lighting device such as a backlight. Therefore, the
display device using the OLED can be further thinned.

Japanese Patent No. 3438190 discloses a TFT display
device that selects adjacent scanning lines at the same time,
and writes signals to be written to respective pixels with
polarities opposite to each other.

Also, 1n the display device such as the organic EL display
device, as with the liqmd crystal display device, high
definition 1s desired, and low power consumption 1is
required. In a scanning line driving circuit for driving the
scanning lines of the organic EL display device, because the
number of scanning lines increases more as the higher
definition progresses, there 1s a need to increase a driving
frequency, and power consumption increases. The increase
in the power consumption 1s a factor for preventing further
higher definition.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
above-mentioned circumstances, and therefore an object of
the present invention 1s to provide a display device with
reduced power consumption even when the higher definition
Progresses.

According to the present mvention, there i1s provided a
display device including: a display area that includes a
plurality of sub-pixels arranged in a matrix having a plural-
ity of rows and a plurality of columns; pixels that are formed
of the combination of at least two of the sub-pixels, from
which light of different wavelength regions 1s emitted;
image signal lines that are arranged by two 1n each of the
plurality of columns; scanning signal lines that are arranged
by one 1n each of the plurality of rows; pixel transistors that
are disposed 1n the respective sub-pixels in which one of the
two 1mage signal lines 1s connected to one of a source and
a drain of each of the pixel transistors, and the one scanning
signal line 1s connected to a gate of the pixel transistor; light
emitting elements that each emit light on the basis of a
potential of the other of the source and the drain of the pixel
transistor; and a drive circuit that applies a conduction
potential for rendering the pixel transistors conductive to
two of the scanning signal lines corresponding to two
adjacent rows of the plurality of rows at the same time.

10

15

20

25

30

35

40

45

50

55

60

65

2

Also, 1n the display device according to the present
invention, each of the pixels includes four of the sub-pixels
that are substantially rectangular, and the four sub-pixels are
arrayed 1n a matrix of two rows and two columns so that two
sides of each of the sub-pixels are adjacent to the two other
sub-pixels.

Also, 1n the display device according to the present
invention, the combination of the two adjacent rows to
which the conduction potential 1s applied 1s different
between a first timing at which the conduction potential 1s
applied, and a second timing at which the conduction
potential 1s applied subsequent to the first timing, and in this
case, further, an 1image signal based on first data 1s supplied
to the 1image signal lines at the first ttiming, and an 1mage
signal based on second data calculated according to the first
data 1s supplied to the image signal lines at the second
timing.

Also, the display device according to the present inven-
tion may further include drive transistors each having a gate
connected to the other of the source and the drain of each of
the pixel transistors, and a source and a drain one of which
1s connected to an anode of each of the light emitting
clements, and a metal layer formed of a planar electrode
which 1s connected to the other of the source and the drain
of each of the drive transistors, and overlaps with the display
area 1n a plan view.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram schematically illustrating an organic
EL display device according to an embodiment of the
present 1nvention;

FIG. 2 1s a schematic cross-sectional view taken along a
line II-1I 1n FIG. 1;

FIG. 3 1s a diagram 1illustrating an example of an organic
EL display device having no counter substrate;

FIG. 4 1s a circuit diagram 1illustrating an example of a
circuit 1n each sub-pixel;

FIG. § 1s a diagram schematically illustrating a state of
arrangement of 1mage signal lines Pm and scanning signal
lines Ln, which are mput to the circuit of each sub-pixel 1n
a part of the display area;

FIG. 6 1s a diagram 1llustrating a modification of the
arrangement ol the sub-pixels as with FIG. 5;

FIG. 7 1s a diagram 1illustrating one case in which the
arrangement of the sub-pixels 1 each pixel 1s different;

FIG. 8 1s a diagram 1llustrating another case 1n which the
arrangement of the sub-pixels 1 each pixel 1s different;

FIG. 9 1s a cross-sectional view schematically illustrating,
cach sub-pixel; and

FIG. 10 1s a plan view schematically illustrating arrange-
ment of a first electrode and second electrodes.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

Hereinatter, the respective embodiments of the present
invention will be described with reference to the accompa-
nying drawings. The disclosure 1s merely exemplary, and
appropriate changes that could be easily conceived by those
skilled in the art without departing from the spirit of the
present invention are naturally included within the scope of
the present invention. Also, i the drawings, for more
clanfication of the illustration, as compared with actual
embodiments, widths, thicknesses, and shapes of respective
parts may be schematically illustrated, but may be merely
exemplary, and do not limit the interpretation of the present
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invention. Also, 1n the present specification, and the respec-
tive drawings, the same elements as those described 1n the
foregoing drawings are denoted by identical symbols, and
their detailed description will be appropriately omitted.
FIG. 1 schematically illustrates an organic EL display
device 100 which 1s a display device according to an
embodiment of the present invention. As illustrated in FIG.
1, the organic EL display device 100 includes two substrates
of a TFT (thin film transistor) substrate 120, and a counter
substrate 150, and a filler 191 (refer to FIG. 2) made of
transparent resin 1s sealed between those substrates 120 and
150. A display area 205 formed of pixels 210 arranged 1n a
matrix 1s formed in the TFT substrate 120 and the counter
substrate 150 of the organic EL display device 100. In this
example, 1t 1s assumed that each of the pixels 210 1s formed
ol plural sub-pixels 212 (to be described later), and 1n this

embodiment, the sub-pixels 212 are arranged 1n X rows and
y columns 1n the display area 205.

Also, the TFT substrate 120 1s formed of a substrate made
ol an insulating maternial of transparent glass or resin, and a
drive 1IC (integrated circuit) 182 1s mounted on the TFT
substrate 120. The drive IC 182 1s a drive circuit that applies
a potential for conducting between a source and a drain of
a pixel transistor 220 (to be described later) arranged 1n each
of the sub-pixels 212 to a scanning signal line Ln (n 1s a
natural number of y or lower) connected to a gate of the pixel
transistor 220, and also applies a voltage corresponding to a
gradation value of each sub-pixel 212 to an 1mage signal line
Pm (m 1s a natural number of X or lower). The TFT substrate
120 1s fitted with an FPC (flexible printed circuits) 181 for
receiving an image signal from an external. Also, this
embodiment employs a top emission organic EL display
device in which light 1s emitted toward a side on which a
light emitting layer of the TFT substrate 120 1s formed as
indicated by an arrow 1n FIG. 1, but may employ a bottom
emission organic EL display device.

FIG. 2 1s a schematic cross-sectional view taken along a
line II-11 1n FIG. 1. As 1llustrated 1n the cross-sectional view,
a TFT circuit layer 160 in which a TFT circuit 1s formed,
plural organic EL elements 130 that are plural light emitting,
clements formed on the TFT circuit layer 160, and a sealing
film 125 that blocks moisture over the organic ELL element
130 are formed on the TF'T substrate 120. The same number
of organic EL elements 130 as the number of sub-pixels 212
included in each of the pixels 210 1s formed. However, for
clarity in 1llustration of FIG. 2, the organic EL elements 130
are simplified. Also, color filters that transmit light of the
respective different wavelength regions of, for example,
three or four colors, and a black matrix that 1s a light
shielding film that blocks light emitted from boundaries of
the respective sub-pixels 212 are formed on the counter
substrate 150. The filler 191 between the TFT substrate 120
and the counter substrate 150 1s sealed with a sealant 192.

This embodiment employs a configuration having the
counter substrate 150 as illustrated 1n FIG. 2, but can employ
a configuration having no counter substrate 150 as illustrated
in FI1G. 3. Also, as illustrated 1n FIG. 3, the drive IC 182 may
be arranged on the FPC 181. In partlcular when the TFT
substrate 120 1s made of a flexible resin material, the TFT
substrate 120 may be configured mtegrally with the FPC
181. Also, 1n this embodiment, the organic EL elements 130
emuit Wﬁflite light, and the color filters are used to transmit the
light of the wavelength regions of three or four colors.
Alternatively, the organic EL elements 130 may be config-
ured to emit the light of the respective diflerent wavelength
regions of, for example, three or four colors.
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4

FIG. 4 1s a circuit diagram 1illustrating an example of a
circuit 1n each of the sub-pixels 212. The operation of the
circuit for light emission will be described with reference to
FIG. 4. An 1image signal corresponding to a gradation value
of each of the sub-pixels 212 1s supplied to the image signal
line Pm, and the pixel transistor 220 1s rendered conductive
on the basis of the signal of the scanning signal line Ln, to
thereby store a voltage based on the gradation value 1n at
least one of capacitors 241 and 242. A drive transistor 230
allows a current based on a potential stored 1n at least one of
the capacitors 241 and 242 to flow into the organic EL
clement 130 to emit light. A cathode side of the organic EL
clement 130 1s connected to a low reference potential VSS,
and a source side (a side opposite to the organic EL element
130 side) of the drive transistor 230 1s connected to a high
reference potential line held to a high reference potential
VDD. In this example, 1t 1s assumed that a circuit surrounded
by a dashed line except for the scanning signal line Ln and
the 1mage signal line Pm for the purpose of later description
1s a pixel circuit 215.

Both of the respective capacitors 241 and 242 may be
formed, or any one capacitor may be formed. In this circuit
diagram, a p-type semiconductor i1s used, but an n-type
semiconductor may be used. Also, the circuit in FIG. 6 15 a
simple circuit for describing the control of the light emis-
sion, and has two transistors. Alternatively, the circuit may
be configured to have three or more transistors, or may
include another control line or capacitor. The configuration
of the circuit can be arbitranily determined.

FIG. 5 1s a diagram schematically 1llustrating a state of
arrangement of the image signal lines Pm and the scanning
signal lines Ln, which are mput to the circuit of each of the
sub-pixels 212 1n a part of the display area 205. In FIG. 5,
cach of the pixels 210 1s formed of four substantially
rectangular sub-pixels 212 that emit the light of the wave-
length regions corresponding to four kinds of colors of
R(red), G(green), B(blue), and W(white). The four sub-
pixels 212 are aligned in a matrix of two rows and two
columns so as to come 1n contact with two sides of two other
sub-pixels 212 1in the same pixel 210. Therefore, each of the
pixels 210 1s configured by the sub-pixels 212 located 1n two
adjacent rows.

One scanning signal line Ln 1s arranged for the row of
cach sub-pixel, and two 1mage signal lines Pma and Pmb are
arranged for the column of each sub-pixel 212. For example,
image signal lines P1a and P15b are arranged 1n a first column
of the sub-pixels 212. Also, the circuits of the sub-pixels 212
in odd rows, that 1s, the sub-pixels 212 connected to the
scanning signal lines L1, L3 . . . are connected to the image
signal lines Pmb (for example, P15, P2b, . . . ) of the two
image signal lines Pma and Pmb, and the circuits of sub-
pixels 212 1n even rows, that 1s, the sub-pixels 212 con-
nected to the scanning signal lines L2, L4, . . . are connected
to the 1image signal lines Pma (for example, Pla, P15, . . .).

Also, because the drive 1C 182 which 1s the drive c1rcu1t
can apply potentials different from each other to the image
signal lines Pma and Pmb, the drive IC 182 can apply a
conduction potential for conducting the transistor of each
pixel circuit 215 to one of the scanning signal lines Ln 1n the
odd rows, and one of the scanning signal lines Ln 1n the even
rows at the same time, and can apply the different potentials
corresponding to the gradation values of the respective
sub-pixels 212 to the pixel circuit 215.

For example, when the drive 1C 182 performs scanning so
as to apply the conduction potential to the two scanning
signal lines L1 and L2 1n two adjacent rows at the same time,
and apply the conduction potential to the scanning signal
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lines L3 and L4 1mn a next timing (timing of horizontal
synchronization), the drive IC 182 can apply the correspond-
ing gradation voltages to the respective sub-pixels 212
through the 1image signal lines Pma and Pmb, and can halve
a frequency (horizontal synchronous frequency) for apply-
ing the conduction potential as compared with a case 1n
which the scanning signal lines Ln are scanned one by one.
For example, the above operation 1s conducted by the drive
circuit of the scanning signal lines arranged within the drive
IC 182 with the results that the power consumption of the
drive circuit that scans the scanning signal lines can be
suppressed, and the power consumption of the overall
organic EL display device 100 can be reduced. Also, a scale
of the drive circuit can be reduced, and a frame area can be
reduced. On the other hand, even 1f the higher definition
progresses, an increase in the frequency for scanning the
scanning signal lines Ln associated with the higher defini-
tion can be suppressed, as a result of which an increase 1n the
power consumption can be suppressed.

Also, another way to scan the scanning signal line 1n the
arrangement of the image signal lines Pm and the scanning
signal lines Ln in FIG. 5 will be described. When a period
of the vertical synchronization 1s called “frame”, in odd
frames scanming 1s performed for each two rows, and
scanning for applying the conduction potential to every two
rows 1s performed in odd frames so that the conduction
potential 1s first applied to the scanning signal lines L1 and
.2 (A 1n FIG. 5) at the same time, and the conduction
potential 1s then applied to the scanning signal lines L3 and
[.4 at the same time. That 1s, among the adjacent scanning
signal lines, the scanning 1s performed for applying the
conduction potential to the odd-numbered scanning signal
line Ln, and the even-numbered scanming signal line Ln
larger than the odd-numbered scanning signal line Ln by 1
at the same time. On the other hand, in even frames,
scanning 1s performed so that after the conduction potential
has been first applied to only the scanning signal line L1, the
conduction potential 1s applied to the scanning signal lines
[.2 and L3 (B in FIG. §), and the conduction potential 1s then
applied to the scanning signal lines L4 and LS. That 1s, the
scanning 1s performed for applying the conduction potential
to the even-numbered scanning signal line Ln, and the
odd-numbered scanning signal line Ln larger than the even-
numbered scanning signal line Ln by 1, of the adjacent
scanning signal lines Ln except for the first scanming signal
line L1 (and a last scanning signal line Ly) at the same time.

That 1s, scanning can be performed so that the combina-
tion of the two adjacent scanning signal lines Ln (or the rows
of the sub-pixels 212) to which the conduction potential 1s
applied at the same time 1s different between a first timing
that 1s timing of the odd frame when the conduction potential
1s applied to a certain scanning signal line Ln, and a second
timing that 1s timing of the even frame which 1s a next timing,
when the conduction potential 1s applied to that scanning
signal line. The combination of the scanning signal lines Ln
and Ln+1 to which the conduction potential 1s applied at the
same time 1s thus changed with the results that the occur-
rence of flicker of a display image or the like can be
suppressed, and the display quality can be enhanced.

Further, the above scanning i1s performed, and ifor
example, in the above-mentioned even frame, a complemen-
tary image formed by second data calculated on the basis of
first data of 1mages displayed in odd frames before and after
the even frame can be displayed. In this case, the second data
of the complementary image can be calculated in the drive
IC 182, or an miformation processing umt for processing
information for mputting information to the drive 1C 182.
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The second data of the complementary image in the pixels
to which the conduction potential 1s applied at the same time
in the even frame may be calculated on the basis of the data
of the pixels around the previous frame, calculated on the
basis of the data around the subsequent image, or calculated
with the use of both of those data. In calculation of the
complementary image, for example, a statistical process
such as averaging can be simply used. Alternatively, so-
called various super-resolution processing techniques that
enable higher image quality to be expected can be also
applied. In this way, particularly, the display of a moving
picture and the like can be smoothed with the use of the
complementary i1mage. In this case, the odd-numbered
frames are driven at a normal driving frequency to thereby
display the complementary image that i1s diflerent in the
combination of the scanning signal lines Ln and Ln+1 in the
even-numbered frames. As a result, the image finer and
smoother than an actual resolution can be displayed. Also,
even when the image higher 1n vertical resolution 1s origi-
nally entered, the high definition 1mage can be easily dis-
played by the display device with a limited number of
scanning lines.

The vertical scanning direction has been described above,
but the same concept can be applied to the horizontal
scanning to display the image with higher resolution. That 1s,
in a first frame, one pixel 1s configured by data for four
sub-pixels of RGBW 1n the combination of Pla and P1b
with P2a and P24 for L1 and L.2, but 1n a second frame, data
for one pixel 1s configured by four sub-pixels of RGBW with
the use of the combination of P2a and P25 with P3a and P3b.

As described above, since, for example, an ultra-high
definition 1image that exceeds the number of pixels of the
display can be easily displayed with the use of a combination
technique for each of horizontal and vertical frames. There-
fore, the display device can operate with the power con-
sumption lower than that of the display device having the
original number of pixels. This concept can be applied to all
of the display devices including a liquid crystal display
device without being limited to the organic EL element.

FIG. 6 1s a diagram illustrating a modification of the
arrangement of the sub-pixels 212 as with FIG. 5. FIG. 6 1s
different from FIG. 5 described above in that the image
signal lines Pma and Pmb are arranged to sandwich the pixel
circuit 215 therebetween. With this arrangement, because
lines that extend from the respective pixel circuits 215 to the
image signal lines Pma can be wired without crossing the
image signal lines Pmb, an area for wiring can be reduced,
and a capacity and an opening can be increased. Also,
because a complex wiring 1s reduced, a manufacturing
process 1s simplified, and the yield can be improved.

FIG. 7 1s a diagram 1illustrating one case in which the
arrangement of the sub-pixels 212 1n each of the pixels 210
1s different. In FIG. 7, each of the pixels 210 includes the
substantially rectangular sub-pixels 212 that emit the light of
the wavelength regions corresponding to three kinds of
colors of R(red), G(green), and B(blue), and the sub-pixels
212 of a so-called stripe arrangement 1n which the sub-pixels
212 of the same color are aligned in the row (vertical)
direction are configured. Also, pixels 1n a row A and pixels
in a row B form a substantial square 260. In the case of this
pixel arrangement, each of the pixels 210 1s not configured
to cross two rows of the sub-pixels 212, but each of the
pixels 210 1s configured to fall within one row. Even 1n this
configuration, as with FIG. 35, the conduction potential is
applied to the scanning signal lines Ln and Ln+1 at the same
time, thereby being capable of obtaining the same eflects.
Also, as described above, the drive circuit performs the
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operation of changing the combination of the scanning
signal lines Ln and Ln+1 to which the conduction potential
1s applied at the same time, thereby being capable of
suppressing the occurrence of the flicker of the display
image and the like, and enhancing the display quality. Also,
the drive circuit performs the operation using the comple-
mentary 1mage, thereby being capable of particularly
smoothing the display of a moving image or the like, and
turther capable of obtaining the image display finer and
smoother than the actual resolution.

In this example, three kinds of pixels of RGB are arranged
in a horizontal direction, and the same color 1s arranged 1n
a vertical direction. However, one pixel 1s configured by
RGB of Ln and RGB of Ln+1, thereby being capable of
performing driving for changing the combination of the
odd-numbered frame with the even-numbered frame. In
addition, the operation of changing the combination of RGB
in the horizontal direction to RGB, GBR, and BRG 1n the
stated order 1s combined, thereby being capable of display-
ing the image with higher definition.

FIG. 8 1s a diagram 1illustrating another case 1n which the
arrangement of the sub-pixels 212 1n each pixel 210 1is
different. In FIG. 8, as with FIG. 7, each of the pixels 210
includes the substantially rectangular sub-pixels 212 that

emit the light of the wavelength regions corresponding to
three kinds of colors of R(red), G(green), and B(blue).

However, FIG. 8 1s diflerent from FIG. 7 1n that each of the
pixels 210 includes two sub-pixels 212 of G, and one pixel
210 1s configured by four sub-pixels 1n total. Also, any one
of RG and BG 1s repetitively aligned 1 a longitudinal
direction. Even 1n this pixel configuration, the same opera-
tion as that 1n the case of the configuration of the sub-pixels
212 1 FI1G. 7 can be performed, and the same eflects can be
obtained.

FIG. 9 1s a cross-sectional view schematically 1llustrating,
cach of the sub-pixels 212. In FIG. 9, the 1llustration of the
filler 191 and the counter substrate 150 1s omitted, and only
the TEFT substrate 120, the TF'T circuit layer 160, the organic
EL elements 130, and the sealing film 125 are illustrated. As
illustrated 1n FIG. 9, the TFT circuit layer 160 includes the
pixel transistor 220 and the drive transistor 230. Also, the
TFT circuit layer 160 includes a first electrode 171 that 1s
arranged between the TFT substrate 120, and the pixel
transistor 220 as well as the drive transistor 230, overlaps
with at least the plural sub-pixels 212 1n a plan view, for
example, overlaps with the overall display area 205. Also, a
second electrode 172 made of a conductive material which
forms a capacitor in cooperation with the first electrode 171
1s arranged on a side of the first electrode 171 opposite to the
TFT substrate 120 side, in this example, between the {first
clectrode 171, and the pixel transistor 220 as well as the
drive transistor 230, through insulating films 163 and 165.

In this example, the first electrode 171 1s made of metal
containing at least one of Mo (molybdenum) and W (tung-
sten), and can function as a solid electrode that covers the
display area 205. With the use of refractory metal containing
Mo or W, even 1 a heat treatment 1s performed during
manufacture, there 1s no transformation caused by melting
or the like, and the quality can be kept. In particular, 1t 1s
cllective that a semiconductor layer 224 or 234 1s made of
semiconductor such as polysilicon. The second electrode
172 can be made of refractory metal containing at least one
of Mo and W, and the same eflects can be obtained in this
case. Also, with the use of a material having a high dielectric
constant such as SiN for the mnsulating film 163, an electric
capacitance formed by the first electrode 171 and the second
clectrode 172 can be more increased. In this example, each
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of the second electrodes 172 1s formed for one sub-pixel
212, independently, and 1s connected to a circuit within the
sub-pixel 212. In addition, a base film 161 made of an
insulating material such as SiNx 1s formed.

The drive transistor 230 includes a gate 231, a source 232,
and a drain 233, and the semiconductor layer 234 1s arranged
between the source 232 and the drain 233. Also, the pixel
transistor 220 includes a gate 221, a source 223, and a drain
222, and the semiconductor layer 224 1s arranged between
the source 223 and the drain 222. The drain 222 of the pixel
transistor 220 1s connected to the gate of the drive transistor
230. An msulating film 166 made of an insulating material
such as SINx 1s formed between the semiconductor layers
224, 234, and the gates 221, 231, and an insulating film 167
made of an insulating material such as S1Nx 1s formed on the
gates 221 and 231. A plananzing film 168 made of an
organic 1sulating material 1s formed on the pixel transistor
220 and the drive transistor 230.

Also, each of the organic EL elements 130 includes an
anode electrode 131 connected to the drain 233 of the drive
transistor 230 through a contact hole pierced 1n the planariz-
ing {1lm 168, a pixel separation film 1335 made of an organic
insulating material which covers an end of the anode elec-
trode 131, and insulates the anode electrode 131 from
another anode electrode 131 of the adjacent sub-pixel 212,
an organic layer 132 that includes a light emitting layer
formed to come 1n contact with the anode electrode 131 of
cach of the sub-pixels 212, and cover the display area 205,
and a cathode electrode 133 that 1s a transparent conductive
f1lm made of complex oxide of indium and tin, or a complex
oxide of indium and zinc. In this example, an area 1n which
the anode electrode 131 comes 1n contact with the organic
layer 132 functions as a light emitting arca LE that emuits
light.

In the configuration described above, the first electrode
171 1s connected to the source of the drive transistor 230,
and also connected to the high reference potential VDD 1n
plural locations outside of the display area 205 to hold a
voltage of the high reference potential VDD. Also, the
second electrode 172 1s connected to the gate 231 (that 1s, the
drain 222 of the pixel transistor 220) of the drive transistor
230. With the above configuration, the first electrode 171
and the second electrode 172 form the capacitor 241 1n the
circuit diagram of FIG. 6. Therefore, because the large
capacitor 241 can be formed by the first electrode 171 and
the second electrode 172, a current to be supplied to the
organic EL elements 130 can be stabilized. Also, because the
first electrode 171 and the second electrode 172 are formed
on the TFT substrate 120 side of the drive transistor 230 and
the pixel transistor 220, the capacitor can be formed without
allecting the circuit configuration. Also, because the first
clectrode 171 1s formed to be connected to the high reference
potential VDD, and overlap with the display area 205, the
first electrode 171 can provide the high reference potential
VDD of a more uniform potential in the display area 205.
Further, because the first electrode 171 does not require an
additional line for supplying the high reference potential
VDD i the circuit within each of the sub-pixels 212, the
drive transistor 230 or the pixel transistor 220 can be formed
with a larger size. That 1s, as indicated by the image signal
lines Pma and Pmb 1n FIG. 5, even when two of the image
signal lines Pm are arranged in each row of the sub-pixels
212, there 1s no need to provide an additional line for
supplying the high reference potential VDD, and an area and
an opening area used for the circuit can be widely kept. Also,
with the configuration 1 which the first electrode 171 1s
connected to the plural locations outside of the display area
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205, a further stable potential can be supplied. Also, because
the first electrode 171 1s formed to overlap with the display
area 203, a heat generated 1n the organic EL elements 130
can be radiated with high efliciency, and electromagnetic
noise generated in the circuit can be also blocked.

In the above-mentioned embodiments, the first electrode
171 1s connected to the source of the drive transistor 230,
and the second electrode 172 1s connected to the gate 231 of
the drive transistor 230. Alternatively, 1in the display area
205, the first electrode 171 1s connected to the low reference
potential VSS connected with the cathode side of the organic
EL elements 130, and the second electrode 172 1s connected
to the drain 233 of the drive transistor 230, thereby being
capable of forming a capacitor 243.

FIG. 10 1s a plan view schematically illustrating arrange-
ment of the first electrode 171 and the second electrodes
172. As indicated in FIG. 10, the second electrodes 172
overlap with the first electrode 171 that extensively overlaps
with the overall display area 205, and are arranged for each
of the sub-pixels 212, independently. Also, the first electrode
171 1s provided with slits 178 which are holes 1n plural
locations. Because the first electrode 171 forms the capaci-
tors 1n cooperation with the second electrodes 172, the slits
178 are provided 1n areas that do not overlap with the second
clectrodes 172. Also, outside of the display area 203, the first
electrode 171 1s electrically connected to plural terminals
185, and held to the high reference potential VDD.

The slits 178 can reduce a stress generated within the first
clectrode 171, and also can efliciently radiate heat. In FIG.
10, the slits 178 are shaped into holes, but the slits 178 may
extend from one end to the other end so as to cut off the first
electrode 171. In this case, the first electrode 171 1s formed
to overlap with at least a part of the drive transistor 230 and
a part of the pixel transistor 220 1n a plan view, and the first
clectrode 171 1s connected to a fixed potential such as the
high reference potential VDD.

While there have been described what are at present
considered to be certain embodiments of the invention, it
will be understood that various modifications may be made
thereto, and 1t 1s intended that the appended claims cover all
such modifications as fall within the true spirit and scope of
the 1nvention.

What 1s claimed 1s:

1. A display device, comprising:

a display area that includes a plurality of sub-pixels
arranged 1n a matrix having a plurality of rows and a
plurality of columns, at least two of the sub-pixels,
from which light of different wavelength regions 1s
emitted, constituting a pixel;
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two image signal lines corresponding to each of the
plurality of columns;

scanning signal lines corresponding one-to-one to the
plurality of rows;

a pixel transistor disposed 1n each of the sub-pixels, 1n

which one of the two 1image signal lines 1s connected to
a drain of the pixel transistor, and each of the scanning,
signal lines 1s connected to a gate of the pixel transistor;

a light emitting element for emitting light 1n accordance
with a potential of the drain of the pixel transistor; and

a drive circuit for simultaneously applying a conduction
potential to two of the scanning signal lines corre-
sponding to two adjacent rows of the plurality of rows,
the conduction potential rendering the pixel transistor
conductive;

a drive transistor having a gate connected to a source of
the pixel transistor, a drain of the drive transistor 1s
connected to an anode of the light emitting element;
and

a metal electrode layer connected to the a source of the
drive transistor, the metal electrode layer entirely cov-
ering the display area in a plan view,

wherein none of the sub-pixels 1s connected to both of the
two scanning signal lines that correspond to the two
adjacent rows of the plurality of rows.

2. The display device according to claim 1, wherein

the pixel includes some of the sub-pixels 1n two rows of
the plurality of rows of the sub-pixels.

3. The display device according to claim 2, wherein

the pixel includes four of the sub-pixels, which that are
substantially rectangular, and

the four of the sub-pixels are arrayed 1n a matrix of two
rows and two columns so that two sides of each of the
four of the sub-pixels are adjacent to the other two of
the sub-pixels.

4. The display device according to claim 1, wherein

the conduction potential 1s applied to the two of the
scanning lines sequentially at a first point of time and
a second point of time, where a combination of the two
adjacent rows of the plurality of rows at the first point
of time and the second point of time 1s different from
cach other.

5. The display device according to claim 4, wherein

an 1mage signal based on {first data 1s supplied to the two
image signal lines at the first point of time, and

another 1mage signal based on second data calculated
according to the first data 1s supplied to the two 1mage
signal lines at the second point of time.
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